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[Abstract]

The purpose of this study is to examine the effects of digital transformation on ambidextrous
innovation and organizational resilience, as well as the moderating role of technological uncertainty.
Ambidextrous innovation is conceptualized as comprising exploratory and exploitative innovation. Using
data collected from 157 firms, the hypotheses were tested through structural equation modeling. The
results indicate that digital transformation positively influences both exploratory and exploitative
innovation, as well as organizational resilience. While exploratory innovation has a significant effect on
organizational resilience, exploitative innovation does not show a significant effect. In addition,
technological uncertainty moderates the relationship between digital transformation and exploitative
innovation. These findings provide implications for firms seeking to enhance organizational resilience

through digital transformation and innovation activities in technologically uncertain environments.
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I. Introduction
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II. Literature Review

1. Digital Transformation
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2. Ambidextrous Innovation
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3. Organizational Resilience
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4. Technological Uncertainty
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III. Research Model and Hypothesis

1. Reseach Model
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Fig. 1.

Research Model

2. Reseach Hypotheses

2.1 Digital Transformation and Ambidexterity
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2.2 Digital Transformation and Resilience
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2.3 Ambidexterity Innovation and Resilience
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2.4 Moderating Effect of Technological Uncertainty
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2.5 Mediating Effect
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Table 1. Measurement items of the variables
. Relat
Variables Items . Gl
Literature
* Leads business process innovation
through digital technologies
« Facilitat rganizational change
acita e.s.o g. . 9 Nwankpa &
. through digital integration .
Digital . . Roumani[2],
. * Enables operational transformation .
Transformation o e Putritamara
through digital utilization et al[7]
« Promotes the adoption of digital ’
technologies and managerial
knowledge
* Pursue development of new
products and services He &
» Seeks entry into new markets | Wong[14],
Exploratory e . .
. - Identifies emerging makret| Chai et
Innovation .
opportunities al.[26], Sun
e Invests in R&D and new| et al.[27]
technological domains
e Improves quality of existing
products and services He &
* Reduces costs of existing
oL . Wong[14],
Exploitative |products and services Chai et
Innovation | « Enhances services for existing
al.[26], Sun
customers
- . . et al.[27]
* Increases efficiency in production,
delivery, and service operations
* Adapts readily to business
changes under external crises .
. . .| Lengnick-
*» Makes rapid decisions in Hall et al
- response to external crises '
Resilience ) [29],
* Responds quickly to adverse .
. . Putritamara
impacts of external crises et al. [7]
* Maintains  high  situational '
awareness during crises
« Industry technologies change
rapidly
) . Jansen[28],
Technological | * Technological change creates Jiao [et]
Uncertainty |significant opportunities
. al.[30]
* The pace of technological
progress is accelerating
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IV. Data Analysis and Results

1. Sample and Procedures
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Table 2. Characteristics of the Respondents

Category Frequency Percsntage

(%)

Gender Male 132 84.1

Female 25 15.9

20-29 years 11 7.0

30-39 years 20 12.7

Age 40-49 years 69 43.9

50-50 years 55 35.0

60 years and above 2 1.3

Education Bachelor’s degree 109 69.4

. Graduate School 48 30.6

Attainment

or above

Less than 3 years 21 13.4

Work 3-9 years 31 19.7

Experience 10-19 years 62 39.5

20 years or more 43 27.4

Manufacturing 29 185

Industry Services 26 16.6

Type . IT 70 44.6

Finance 17 10.8

Other Industries 15 9.5

Total 157 100.0
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2. Reliability and Validity Analyses
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Table 3. Convergent Validity

. Outer CR CR
Variables Items Le=elg o e 0| e AVE
DT1 943
Digital DT2 959
Transformation| DT3 949 957 958 969 | 887
DT4 915
EXPR1| 915
Exploratory | EXPR2 | .924
Innovation | EXPR3 | .910 924|927 946 | 814
EXPR4 | .858
EXPT1 920
Exploitative | EXPT2 | .892
Innovation | EXPT3 | .897 927 929 948 | 820
EXPT4 | 913
RE1 909
- RE2 925
Resilience RE3 950 945 | 947 961 | 859
RE4 923
TU1 .905
Uncertainty | TU2 .886 873 | 873 | 922 | .798
TU3 .888

Table 4. Discriminant Validity
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Variables 1 2 3 4 5)
DT 942"
EXPR 727 .902
EXPT .600 .701 .906
RE 736 723 .573 927
TU .657 .635 519 .615 .893

" Bold values in Fornell-Larcker analysis are the square
root of the AVE values.

DT: Digital Transformation, EXPR: Exploratory Innovation,
EXPT: Exploitative Innvoation, RE: Resilience, TU:
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Table 5. Path Coefficients Evaluations

Paths Beta(B) t-value Results
Hla | DT->EXPR 547 6.330™ Supported
H1b | DT->EXPT 447 4840 | Supported
H2 DT->RE 438 5.281™ Supported
H3a | EXPR->RE 367 3.492" | Supported
H3b | EXPT->RE .053 514 Rejected
H4a | TU*DT->EXPR 019 .370 Rejected
H4b | TU*DT->EXPT 165 2.324 Supported
™ 1 p<0.05 T p<0.01
DT: Digital Transformation, EXPR: Exploratory Innovation,
EXPT: Exploitative Innvoation, RE: Resilience, TU:
Technological Uncertainty

Technological Uncertainty

3. Analysis results
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Table 6. Indirect Effect Results

= Confidence
Paths ®) t-value Interval Results

25% | 97.5%
H5a| DT->EXPR->RE | .267 | 3.474™ | 102 | .402 |Supported
H5b| DT->EXPT-RE | .032| .488 |-.067| .188 | Rejected

1 p<0.05

DT: Digital Transformation, EXPR: Exploratory Innovation,
EXPT: Exploitative Innvoation, RE: Resilience, TU:
Technological Uncertainty

V. Conclusions

£ d7e 1577 2 79e gake: tx|g M|
QFao] SAIT} 5B Et Ao ]AlE Aak} 74 B
Ho| 2 ATE AEHoR BAsllr. AT Aul, AN,
CjR|Y AR AR slAln 28R S0 2AE o
3kS jAlE o ekt oejdt g7 Anke tjxlg
Aato] Axlo] A|2e 7143 7152 BAIStE S Grste

SAl 718 At A 284 E8ES FAToRH
=

gtk mepd Z|old OalE Aekg e Aze 718
of BT} 7|E o] HES FAlo] HAH A Al
Elolebe & 4 olTh 4t Al AEe oo
293t 932 URIE Zo® Uedth Ol Adte] &

oo = -
Ao] slueteigo] £go] Hrks e & 4 gk

37 BEAM0| e A
sttr] Jsiite 71

AT} 7148 BAIsHL o]2 £Al
o} 538 AXRITL 5 £xl0|

=,
X
B
Ja)
ok =
ton
djg

-
IFJ®
ox.

=
oo
ol
—_
l‘l[‘
ofF r

>
fu

0@ A P 2 O rE b o o

O:‘) il
cox 5
qF9| aaA

oo
z
in)

>
bl
riok

e
o,

fr 4o
N
i) ofdk

ol
=
o X
ol
1= o
ik ik
fo oln

1]
T 0

(]

4
Q:
u
4
B yo Ao
ru
.
2
M
ia)
rir Lo

et

2
olo ok
L&
L=
o

Lorod

rlo

o,

rE

fon

=2

)

rok

b

i

Do)
1% o oA
2L J?‘“ O.
do lon N pg o>
_\91 lo 2
ol
e b U

ol
——
rr
)
=2
rr
;2
N
—
39,
2
|t _kO_l" r
ox
o
of:
=
rr

xodgr
nd (g

2
S
o

9

P
=] ;:9

kaM,L'

e oA

nd
e

s
2
N
m
i

ek
P

2

L A6
N

19

i)

n-l_h
R
rior
i)
ot
4=
VR o et
|t
o B ﬁ
N
i3 il
d
ICIN)
g
=
>
rr ‘_ﬁ
Jo
o ©
o, (L
b4
|‘§ lo
2
fol =
ar

o,
1o
e
o

>,
ox, I
e}

;

£ x| UAY FFH

P52 oj|ucks J1E A

g2 dalstel Aol Uepd 4 9

oleiet At BN el F2/40]

L, 712 BEA0] BESh] B2 B8

WP It 2AYSHA DR el B
(o)

L
4 98e Quiick. 71

i
lo
i)
i
2

0

P
)
ol
ok
rlr
i)
o
=
2
W
- Mo
o
Az 4 &

L o o
>
~
2
&
)
|

t}

Iz

o
P~
2

ol
2
il

I nl_l-‘ - ol_l-l
Fo ne 1o

el Yehr] org o
23 st B FE0] Tt Al At AEsHA]
A ARl 2ol

7 AR 2 9

£
Ao
b
ol
=1
1%
fu e
= 4
i )
T~ 0
o
et o2
o o
— b o
e 2 2

N

al <
setelgate] Wig wrt PAxoR ddstoirt
1 o

Zlolct. et opet 7|

w2

%)
oy
1o
i)
IS
N
30
o

N
e

228

2

=
E oo rr i

3 71E A7g sgsioid gt gk B a
PRl BN Gt P pIHOL E- A
2 AFIITHE 7)E QY IV T, slEsrRigr

8
e Za Waol meh SA ST 28R sl A

rg
=
x
rlr
N
13
2
o
a)
e
)
ro
o
ox b
el
ol
ol
rlr
2 &



224  Journal of The Korea Society of Computer and Information

st F52 31 Wast 9192 ARt FsH: 7]
& T 4014 2R SRR eksl] dslie
SA Al BES MIHOR FMstE o] Fasi
B A7 BROA IT A19le) v150] e &S 1% o),
Aeig Ahgele CiAlE HE o] R IT A
29 ORIE 712 713 8730] olo] U430 M2e 7]
23} A% 7121 Al4E0R SISt BaK S At
o mesb} FRslch W AE A 39 YrjRoz
E 29 BT AV TNHo] A% uIEe Al
o2 gAY HEe B8 39 N L 2% Axele 2
o 8 A Fake] LR et wrt @usel B
ol & 4 9g oz Wy

oiZto R, B ATE ¥ sbA] SRS Shch A,

AP 2T AT T F=ARY Alolg FMste A2
o] = 7 A S AlsE 4 Qlok o 2 A
JMe AA 222 o= oF F2RY 480l 242
F7] mizol] offet At 7 Xtojof] gt FA2 4eYst
Al 33ttt &9 Ao gy vl A vt B
ot 3 ARl B2 HHEshs o, PLS 7 oA 2
A(PLS-MGA)2 &-83to] A IF 724 #A Y Aolg
Bo JusH A58 Bavt o 2, 2 d4e 3T
W A2E FESI7] dioll HAIE AEht Al Aol
ARREo whe} ofgA Hisksh=AlE B2 AWshs H ¢t
A7t itk &% Aqode SEH A5 S8l o=t
As Bot A58z AT Bt S Aold

REFERENCES

[1] C. A. Robb, M. Kang, and A. R. Stephens, "The effects of
dynamism, relational capital, and ambidextrous innovation on the
supply chain resilience of U.S. firms amid COVID-19," Operations
and Supply Chain Management, Vol. 15, No. 1, pp. 1-16, 2022.
DOI: 10.31387/0scm0480326.

[2] J. K. Nwankpa and Y. Roumani, "IT capability and digital
transformation: A firm performance perspective," Proceedings of

the Thirty-Seventh International Conference on Information
Systems, Dublin, Ireland, pp. 1-16, 2016.

[3] S. Singh, M. Sharma, and S. Dhir, "Modeling the effects of digital
transformation in Indian manufacturing industry," Technology in
Society, Vol. 67, pp. 1-11, 2021. DOI: 10.1016/j.techsoc.2021.
101763.

[4] A. Chwilkowska-Kubala, S. Cyfert, K. Malewska, K. Mierzejewska,
and W. Szumowski, "The impact of resources on digital
transformation in energy sector companies: The role of readiness
for digital transformation," Technology in Society, Vol. 74, pp.
1-11, 2023. DOIL: 10.1016/j.techsoc.2023.102315.

[5] S. H. Jang and J. W. Jung, "The effect of IT capabilities and
organizational characteristics on digital transformation," Journal of
Business Research, Vol. 39, No. 4, pp. 1-15, 2024. DOL: 10.22903/
jbr.2024.39.4.1.

[6] X. He, W. Hu, W. Li, and R. Hu, "Digital transformation,
technological innovation, and operational resilience of port firms
in case of supply chain disruption,” Marine Pollution Bulletin,
Vol. 190, Artcle 114811, 2023. DOI: 10.1016/j.marpolbul.2023.
114811.

[7]1 J. A. Putritamara, B. Hartono, H. Toiba, H. N. Utami, M. S.
Rahman, and D. Masyithoh, "Do dynamic capabilities and digital
transformation improve business resilience during the COVID-19
pandemic? Insights from beekeeping MSMEs in Indonesia,"
Sustainability, Vol. 15, Artcle 1760, 2023. DOI: 10.3390/sul50
31760.

[8] Y. Liu, M. Guo, Z. Han, B. Gavurova, S. Bresciani, and T. Wang,
"Effects of digital orientation on organizational resilience: A
dynamic capabilities perspective," Technology Management, Vol.
35, No. 2, pp. 268-290, 2024. DOI: 10.1108/JMTM-06-2023-0224.

[9] X. Li, X. Li, and S. Ding, "Digital transformation and innovation
ambidexterity: Perspectives on accumulation and resilience
effects," European Journal of Innovation Management, Vol. 28,
No. 4, pp. 1601-1624, 2025. DOI: 10.1108/EJIM-07-2023-0526.

[10] K.-K. Ni and W.-Y. Yin, "The impact of digital transformation
on the degree of internationalization of Chinese family firms,"
Journal of The Korea Society of Computer and Information, Vol.
31, No. 1, pp. 151-167, 2026. DOI: 10.9708/jksc1.2026.31.01.151.

[11] G. Vial, "Understanding digital transformation: A review and a
research agenda," The Journal of Strategic Information Systems,
Vol. 28, No. 2, pp. 118-144, 2019. DOI: 10.1016/}.jsi5.2019.01.003.

[12] X. Zhang, X. Y. Xu, and L. Ma, "Information technology
investment and digital transformation: The roles of digital
transformation strategy and top management," Business Process
Management Journal, Vol. 29, No. 2, pp. 528-549, 2023. DOI:

10.1108/BPMJ-06-2022-0254.

[13] H. Liang, N. Wang, and Y. Xue, "Juggling information technology
(IT) exploration and exploitation: A proportional balance view
of IT ambidexterity," Information Systems Research, Vol. 33, No.



The Impact of Digital Transformation on Ambidextrous Innovation and
Organizational Resilience: The Moderating Effect of Technological Uncertainty 225

4, pp. 1386-1402, 2022. DOI: 10.1287/isre.2022.1105.

[14] Z-L. He and P.-K. Wong, "Exploration vs. exploitation: an empirical
test of the ambidexterity hypothesis," Organization Science, Vol.
15, No. 4, pp. 481-494, 2004. DOI: 10.1287/orsc.1040.0078.

[15] J. Birkinshaw and K. Gupta, "Clarifying the distinctive contribution
of ambidexterity to the field of organization studies," Academy
of Management Perspectives, Vol. 27, No. 4, pp. 287-298, 2013.
DOI: 10.5465/amp.2012.0167.

[16] O. K. Lee, V. Sambamurthy, K. H. Lim, and K. K. Wei, "How
does IT
Information Systems Research, Vol. 26, No. 2, pp. 398-417, 2015.
DOI: 10.1287/isre.2015.0577.

[17] N. Saputra, N. Sasanti, F. Alamsjah, and F. Sadeli, "Strategic
role of digital capability on business agility during COVID-19
era," Procedia Computer Science, Vol. 197, pp. 326-333, 2022.
DOI: 10.1016/j.procs.2021.12.147.

[18] T. A. Williams, D. A. Gruber, K. M. Sutcliffe, D. A. Shepherd,
and E. Y. Zhao, "Organizational response to adversity: Fusing

ambidexterity impact organizational agility?,"

crisis management and resilience research streams," Academy of
Management Annals, Vol. 11, No. 2, pp. 733-769, 2017. DOI:
10.5465/annals.2015.0134.

[19] H. Aghazadeh, F. Zandi, H. Amoozad Mahdiraji, and R. Sadraei,
"Digital transformation and SME internationalisation: unravelling
the moderated-mediation role of digital capabilities, digital
resilience and digital maturity," Journal of Enterprise Information
Management, Vol. 37, No. 5, pp. 1499-1526, 2024. DOI:
10.1108/JEIM-02-2023-0092.

[20] C.-C. Yang and W.-L. Hsu, "Evaluating the impact of security
management practices on resilience capability in maritime firms:
A relational perspective," Transportation Research A: Policy and
Practice, Vol. 110, pp. 220-233, 2018. DOI: 10.1016/j.tra.2017.
06.005.

[21] J. Y. Choi, Z. Liu, and T. J. Kim, "The impact of entrepreneurial
orientation and digital capabilities on business performance in the
COVID~19 pandemic: The mediating role of firm resilience,"
Journal of Management Consulting, Vol. 23, No. 5, pp. 25-42,
2023.

[22] H. Ma, X. Jia, and X. Wang, "Digital transformation, ambidextrous
innovation and enterprise value: Empirical analysis based on listed
Chinese manufacturing companies," Sustainability, Vol. 14, Article
9482, 2022. DOIL: 10.3390/5u14159482.

[23] P. Zhou, S. Zhou, M. Zhang, and S. Miao, "Executive overconfidence,
digital transformation and environmental innovation: The role of
moderated mediator," International Journal of Environmental
Research and Public Health, Vol. 19, No. 10, Article 5990, 2022.
DOI:  10.3390/ijerph19105990.

[24] J. Zhang, J. Long, and A. M. E. von Schaewen, "How does digital
transformation improve organizational resilience?: Findings from
PLS~SEM and fsQCA," Sustainability, Vol. 13, No. 20, Article

11487, 2021. DOI: 10.3390/su132011487.

[25] S. Sulastri, H. Mulyadi, D. Disman, H. Hendrayati, and H. Pumomo,
"Resilience acceleration model of small and medium enterprises
through digital transformation," Journal of Eastern European and
Central Asian Research, Vol. 10, No. 4, pp. 609-619, 2023. DOL:
10.15549/jeecar.v10i4.1355.

[26] M. Chai, J. Chen, P. Liu, and W. Foste, "Ambidextrous
innovation, organizational resilience, and the high-quality
development of enterprises: A dynamic analysis based on the
enterprise life cycle," Sustainability, Vol. 17, Article 3325, 2025.
DOI: 10.3390/su17083325.

[27]1 Y. Sun, S. Mou, M. Zhu, and A. Jeyaraj, "Impact of digital
technology affordance on organizational resilience: An
ambidextrous innovation perspective using a mixed-methods
approach,”" Journal of Business Research, Vol 197, Article
115450, 2025. DOI: 10.1016/j.jbusres.2025.115450.

[28] J. J. P. Jansen, F. A. J. Van den Bosch, and H. W. Volberda,
"Exploratory  innovation,

exploitative  innovation, and

performance: effects of organizational antecedents and
environmental moderators," Management Science, Vol. 52, No.
11, pp. 1661-1674, 2006. DOI: 10.1287/mnsc.1060.0576.

[29] L. L. Lengnick-Hall, C. L. Beck, and M. L. Lengnick-Hall,
"Developing a capacity for organizational resilience through
strategic human resource practices,” Human Resource
Management Review, Vol. 21, No. 3, pp. 243-255, 2011. DOI:
10.1016/j.hrmr.2010.07.001

[30] H. Jiao, J. Yang, J. Zhou, and J. Li, "Commercial partnerships
and collaborative innovation in China: The moderating effect of
technological uncertainty and dynamic capabilities," Journal of
Knowledge Management, Vol. 23, No. 7, pp. 14291454, 2019.
DOI: 10.1108/JKM-10-2017-0499.

[31] S. H. Jang, "Effect of purchase intention of location-based

services: focused on privacy-trust-behavioral intention model,"

Journal of The Korea Society of Computer and Information, Vol.
19, No. 10, pp. 175-184, 2014. DOI: 10.9708/jksci.2014.19.10.
175.

Authors

‘ Sung Hee Jang received the M.S. and Ph.D.

degrees in Management Information System

from Kyoungpook National University, Korea,
in 2001 and 2009, respectively. Dr. Jang is

Visiting Professor for Research Institute of

Creative & Cultural Industries at the Kyungpook National
University. Her research focuses on generative AI, big data

analytics, digital transformation, and entrepreneurship.



